Although the importance of external involvement has been recognized in product and technology innovation, whether research and development (R&D) internationalization stimulates green innovation and under what conditions it is more effective is still unclear. To address this research gap, this study uses knowledge-based theory to explore the effect of R&D internationalization on green innovation and the moderating roles of state ownership and international experience. We examine the research hypotheses using panel data of 19,273 Chinese resource enterprises (REs) and environmental enterprises (EEs) spanning three years. The results indicate that R&D internationalization has a negative effect on green innovation in REs and EEs. Additionally, we identified a negative moderating effect of state ownership and a positive moderating effect of internationalization experience on the relationship between R&D internationalization and green innovation, which suggests that the effect is contingent on the corporation's ownership and capability in dealing with the complexities and uncertainties inherent in international business.
Introduction
The importance of green innovation has been highlighted as driving the sustainability of national and regional economic development [1] . Green innovation refers to innovations that can benefit the environment [2] . It includes the product and technology innovation involved in energy saving, pollution prevention, waste recycling, design for green products, environmental management, and so forth [3] , and usually comes from resource enterprises (REs) and environmental enterprises (EEs) [4] . Adapting and implementing green innovation in products and technologies would relieve pressure on environmentally sensitive resources and capture sustainable development [5, 6] . Therefore, governments usually enact more stringent environmental regulations to stimulate enterprises' green innovations. However, few enterprises possess the technology, resources or knowledge required for green innovation [7] . Enterprises from emerging economies have the advantage of later development in terms of global advances in green innovation and can acquire advanced technology and knowledge through research and development (R&D) internalization. Therefore, more and more enterprises from emerging economies look beyond their own boundaries for technology, knowledge, and other resources to meet the demand for innovation [8] [9] [10] [11] [12] , such as Huawei, ZTE, TCL, Haier, and SAIC. Companies like these try to stimulate green innovation through R&D internationalization activities, such as establishing a network with global R&D talents and acquiring and absorbing external advanced knowledge [13] .
Some researchers have highlighted the importance of R&D internationalization for innovation [14] and investigated the effect of R&D internationalization on products and technology in R&D activities [15] [16] [17] [18] [19] . However, the impact on green innovation has been ignored. This is a relevant gap, considering that the effect of R&D internationalization on green innovation may be different from products and technology innovation. Since green innovations require more complex and diversified knowledge and skills [20, 21] , partnering with external actors to source new knowledge and problem-solving techniques is more important for enterprises conducting green innovation [21, 22] . The importance of R&D internationalization is further exacerbated by the fact that returns of green innovations are more uncertain and riskier [23] . Moreover, the effect of R&D internationalization on green innovation is still uncertain and requires empirical testing. As R&D internationalization may have both positive effects on green innovation due to the integration of international R&D resources and the exchange of knowledge between R&D branches in the home country and abroad [6] , and negative effects due to the cost that firms acquiring technologies have to face, such as cognitive costs, transaction costs, and organizational costs [24] . In addition, the effect of R&D internationalization may be contingent upon an enterprise's knowledge stock as well as its capacity to absorb and integrate other knowledge [25] . An enterprise's practices in this regard should be focused upon knowledge management in order to achieve superior green innovation performance [26] [27] [28] and should be aligned with its existing knowledge stock and knowledge integration capacity [26, 29, 30] . However, to the best of our knowledge, no research has investigated the contingency factors reflecting firm's knowledge heterogeneity, which may contribute to explain differences across green innovations [21] .
Therefore, based on knowledge-based theory (KBT), this study tries to uncover the mechanism that gives R&D internationalization its impact on green innovation. KBT identifies two essential concepts: knowledge stock and knowledge integration capacity [31, 32] . In the context of green innovation, a state-owned enterprise's knowledge stock may be affected by the limitations of state ownership [33] , while its external knowledge integration ability may result from its international experience [29] . For non-state-owned enterprises, which usually have a limited ability to attract excellent local R&D talents and accumulate technical knowledge, R&D internationalization provides them with a channel to establish cooperative networks with international R&D talents and acquire advanced technical knowledge [16] . In addition, both non-state-owned enterprises and enterprises with high international experience would have a stronger external knowledge integration capability. Since acquisition or transfer of foreign advanced knowledge by state-owned enterprises is often more tightly restricted than for non-state-owned enterprises, international experience forces enterprises to deal with the liability that comes with foreignness and to handle the complexities of R&D internationalization well [34, 35] . Thus, it is critical to consider state ownership and international experience in studying the impact of R&D internationalization on green innovation.
The remaining sections of this paper are arranged as follows: Section 2 presents the theoretical background and research hypotheses, followed by a description of data and methods in Section 3. Section 4 provides an empirical analysis and results. Last, the major findings, theoretical contributions and practice implications of the study are summarized, as well as its limitations and future research directions.
Theory and Hypotheses Development
In this study, it is hypothesized that R&D internationalization will be positively related to green innovation. In addition, the relationship between R&D internationalization and green innovation will be moderated by state ownership and international experience. Figure 1 depicts the conceptual model. 
R&D Internationalization and Green Innovation
Conducting green innovation is a main objective as enterprises are facing increasing resource and environmental pressures [36, 37] . Nevertheless, the success of green innovation depends largely on the inputs of knowledge and other R&D resources [4, 25, 36] . Several studies have highlighted the ways that a high degree of R&D internationalization is connected with good innovation performance [5, 19, 37, 38] . First, due to knowledge's tacitness and stickiness [39] , REs and EEs need to go abroad to search out and absorb the knowledge connected with specific foreign geographic territories [19, 40] . By means of R&D internationalization, REs and EEs have opportunities to acquire diversified and complementary knowledge as well as other R&D resources in the external space [41] , which may lead to a high level of green innovation. Second, R&D internationalization helps REs and EEs participate in the richness of ties and networks maintained by other enterprises [42] [43] [44] and interact with a large number of organizations within those networks. Those ties and networks can serve as an importation source such that teams import ideas or relevant information from contacts outside of the team into the team domain [45] [46] [47] . Finally, cognitive benefits are more likely to be realized when nationality heterogeneity exists. The more unique perspectives or diverse viewpoints to which different team members are exposed, the more conducive their schemas will be to creatively solve problems [47] . R&D internationalization influences the way the focal actor views the world, in this case, the way he or she approaches problems. It is the member's cognitive approaches to problems, or more formally the complexity and flexibility of his or her schemas (i.e., creative capacity), that can enhance an enterprise's in-house innovation capability and ultimately benefit green innovation [47] .
Nevertheless, some researchers have also pointed out that R&D internationalization is a doubleedged sword; it can bring increased costs to enterprises [25] due to the emergence of geographic and cultural barriers across countries [48] , such as cognitive costs (e.g., emerging due to the not-inventedhere (NIH) syndrome and information overload), transaction costs (e.g., search costs and limited access to valuable external technologies), and organizational costs (e.g., caused by the need to integrate the acquired technology and to set up ad hoc routines) [25, 49, 50] . R&D internationalization increases operational complexity [51] and challenges coordination, communication, and monitoring [52, 53] . Moreover, it can also expose REs and EEs to high levels of liability due to lack of familiarity with and the inherent risks of an international environment [54] . In addition, REs and EEs with broad R&D internationalization are likely to suffer knowledge leakages in their innovation processes [55] . Therefore, the research of Schmidt and Sofka [56] suggests that inter-institutional strangeness will be a barrier to enterprises when they approach valuable overseas innovation resources [57] . REs and EEs in developing countries stimulate green innovation via R&D internationalization to alleviate environmental pressures while pursuing sustainable development of their societies and economies, but there has been little research on what the advantages and disadvantages of R&D internationalization are under such circumstances [58] . One significant consideration is that the operational complexity and liability of foreignness can make the costs of R&D internationalization prohibitive for REs and EEs from emerging economies, which limits their R&D resource acquisition and integrating activities [14] .
On the basis of arguments from the literature and considering the benefits and costs of R&D internationalization, we suggest a U-shaped relationship between R&D internationalization and green innovation performance of REs and EEs from emerging economies. Due to the liability of foreignness [54, 59] , dispersing R&D activities around the world negatively affects green innovation performance up to a certain degree. Then, after a certain threshold is reached, the benefits of R&D 
Nevertheless, some researchers have also pointed out that R&D internationalization is a double-edged sword; it can bring increased costs to enterprises [25] due to the emergence of geographic and cultural barriers across countries [48] , such as cognitive costs (e.g., emerging due to the not-invented-here (NIH) syndrome and information overload), transaction costs (e.g., search costs and limited access to valuable external technologies), and organizational costs (e.g., caused by the need to integrate the acquired technology and to set up ad hoc routines) [25, 49, 50] . R&D internationalization increases operational complexity [51] and challenges coordination, communication, and monitoring [52, 53] . Moreover, it can also expose REs and EEs to high levels of liability due to lack of familiarity with and the inherent risks of an international environment [54] . In addition, REs and EEs with broad R&D internationalization are likely to suffer knowledge leakages in their innovation processes [55] . Therefore, the research of Schmidt and Sofka [56] suggests that inter-institutional strangeness will be a barrier to enterprises when they approach valuable overseas innovation resources [57] . REs and EEs in developing countries stimulate green innovation via R&D internationalization to alleviate environmental pressures while pursuing sustainable development of their societies and economies, but there has been little research on what the advantages and disadvantages of R&D internationalization are under such circumstances [58] . One significant consideration is that the operational complexity and liability of foreignness can make the costs of R&D internationalization prohibitive for REs and EEs from emerging economies, which limits their R&D resource acquisition and integrating activities [14] .
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There is a curvilinear relationship (U-shaped) between R&D internationalization and green innovation performance for REs and EEs from emerging economies.
Moderating Effect of State Ownership and International Experience

Moderating Effect of State Ownership
State-owned enterprises play an important role in the Chinese economy. State ownership, however, tends to negatively influence the relationship between R&D internationalization and green innovation. R&D internationalization and innovation activities of state-owned enterprises are highly defined and circumscribed by the government [60] . As a result, state-owned enterprises are often regarded as having political goals in addition to commercial goals [60] [61] [62] [63] . Host governments will tend to strengthen regulations surrounding the tech and knowledge acquisition activities of state-owned REs and EEs, which increases knowledge integration costs, institutional constraints, and the pressure to legitimate state-owned REs and EEs carrying out R&D internationalization. In addition, state-owned REs and EEs can attract excellent local R&D talents and have a high technical knowledge stock [16] . Therefore, there is usually a lack of motivation to acquire and absorb knowledge via the process of R&D internationalization. Such enterprises are likely to seek natural resources rather than knowledge via internationalization [61, 64] . As a result, state-owned REs and EEs clearly have both insufficient incentives and limited ability to acquire foreign advanced knowledge or stimulate green innovation by establishing R&D subsidiaries overseas or cooperating with leading technology enterprises around the world. Finally, top managers of state-owned REs and EEs also have a negative impact on the relation between R&D internationalization and green innovation. Most of the executives of state-owned REs and EEs are appointed by the government. They generally show strongly conservative tendencies and risk-aversion characteristics and tend to avoid risky decision-making [65] . It thus tends to be very difficult for these top managers to allocate their resources to green innovation activities, given the higher risk and uncertainty of them, in the process of R&D internationalization. At the same time, frequent changes of top managers in state-owned REs and EEs due to various "hidden" political reasons are not conducive to maintaining the consistent implementation of these enterprises' R&D internationalization and green innovation strategies [66] .
Hypothesis 2. State ownership negatively moderates the relation between R&D internationalization and green
innovation performance for REs and EEs from emerging economies.
Moderating Effect of International Experience
An enterprise's international experience and its effect on performance has been extensively studied [67] [68] [69] . For example, scholars have pointed out that experienced enterprises are better able to deal with the liability of foreignness, they are more able to handle the problems of international business [34, 35] , and they have greater knowledge-based skill in discovering innovation opportunities [70] . Thus in the internationalization process, REs and EEs usually bear lower coordination and monitoring costs than enterprises without such experience. They would thus find it easier to adapt to and gain benefit from expansion into new international markets [34, 71] . Some researchers have also highlighted the importance of international experience in overcoming the Sustainability 2019, 11, 7225 5 of 18 liability of foreignness [72] and have pointed out that enterprises able to develop knowledge-based capabilities with international experience may enjoy reduced costs in acquiring, transferring, and integrating R&D resources abroad [73] . Therefore, REs and EEs with fluent international experience should have the ability to commit to and conduct high-level resource commitment (i.e., achieve higher efficiency and wider diversity) contributing to R&D internationalization.
Overall, internationally experienced REs and EEs should be better at dealing with the complexities and uncertainties connected with R&D international expansion [70] . This may facilitate the enterprise's overseas R&D activities and thereby support its innovation processes, particularly for REs and EEs from emerging economies. However, REs and EEs from emerging economies usually lack extensive experience in international business [74] . Thus, in the process of R&D internationalization, their lack of international experience results in latecomer disadvantages and accordingly limits their capability to resolve the complexities of international competition or overcome the liability of foreignness [75, 76] . Therefore, we highlight the importance of international experience in supporting emerging-economy enterprises' R&D internationalization and posit that international experience improves an enterprise's ability to absorb and integrate R&D resources, thus lowering the costs of expanding R&D activities abroad [77] . This leads us to present the following hypothesis: Hypothesis 3. International experience positively moderates the relation of R&D internationalization and green innovation performance for REs and EEs from emerging economies.
Data and Methodology
The existing research about the relationship between R&D internationalization and innovation is mainly cross-sectional data collected via survey, which can cause two issues. The first is endogeneity problems, meaning estimates will be biased toward finding a more positive (or less negative) relationship between R&D internationalization and innovation. Second, the lagging effect of R&D internationalization on innovation cannot be considered using cross-sectional data. Therefore, this paper uses second-hand panel data to solve these two problems through an instrumental variable regression model.
Data Collection and Sample
Two data sources collected by the National Bureau of Statistics of China were used: the "China Industrial Enterprise Science and Technology Activity Database" and the "China Industrial Enterprise Database." The former contains many indicators of the R&D activities from more than 60,000 enterprises, such as patents applied for and approved by the government in that year, government subsidies for R&D activities, R&D expenditures, and the number of R&D employees, etc. To gain information for control variables such as profit, firm size, and firm age, we merged the two databases.
REs' and EEs' innovations are usually focused on reduction of environmental risk, pollution, and other negative impacts on the environment, as well as improving the efficiency and efficacy of resource utilization [4] , both of which are critical to sustainable development. Therefore, RE and EE samples from resource development, high pollution industries, or environment-protecting industries were selected. Specifically, REs are firms whose main industry involves natural resources, such as minerals, metallurgy, forests, oil, waste, energy (e.g., solar power and thermal power), etc. [78] . EEs are firms whose main business focus is on environmental pollution or protection, including papermaking, plastics, chemical materials, energy equipment manufacturing, waste materials recycling and processing, etc. [79] .
We also screened for REs and EEs that continued to appear in 2011-2013 so as to avoid the influence caused by the emergence and collapse of enterprises. Thus, we got a time span of three years of panel data. We then deleted invalid or abnormal data, including samples with no patents or no sales income from 2011 to 2013; we finally got a sample of 19,273 REs and EEs. Table 1 illustrates the industry distribution of our sample. In addition to this, we carried out logarithmic calculation on variables such as innovation subsidy, tax deductions, and profits. We added the values of subsidies, tax deductions, and profits to 1 and then took the logarithm to avoid errors in calculation. In this study, green innovation refers to innovations that can benefit the environment and includes the product and technology innovation involved in energy saving, pollution prevention, waste recycling, design for green products, environmental management, and so forth [3] . It can be reflected by the innovations of REs and EEs [4] . Therefore, we used the patent count of REs and EEs to measure green innovation output/performance [80] . Patent count is the most commonly used and widely recognized innovation measurement index in terms of new technologies and new products [19, 81, 82] . Its reliability and robustness have been verified in empirical research of green innovation [80, 83] . Although patent-based measurement of green innovation may cause measurement error due to differences in patent systems [84] and enterprises' patent application preferences [85] , it is acceptable since our sample comes from one country and does not include patent system differences that could weaken the measurement. So, following previous literature, we measured green innovation with the logarithm value of patent counts newly granted each year for REs and EEs.
Independent and Moderating Variables
R&D internationalization: We used the variable of R&D internationalization intensity to measure R&D internationalization. Considering the lag of the effect of R&D internationalization on innovation, we created this variable by dividing total foreign R&D expenditure by the total R&D expenditure over the previous three years. This value indicated the intensity of an enterprise's R&D activities in its international expansion. This concept was also used by several researchers to create relevant variables as measurements to reflect the relationship between geographic dispersion and enterprise performance [86, 87] .
International experience: This variable, which was calculated by percentage of exports in total sales, represented the enterprise's experience in international business activities [69] . State ownership: When the state was the largest shareholder or the enterprise belonged to a state-owned enterprise, the value of state ownership was 1, otherwise 0.
Control Variables
We also controlled the following variables in the regression model to account for their potential impact on enterprise innovation performance. 1 Enterprise size may have an impact on innovation, as it can reflect the heterogeneity of its knowledge stock, R&D accumulation, and market position among similar enterprises [43] . Therefore, in line with previous studies we controlled it in our model and measured it with the natural logarithm of the total number of employees. 2 Enterprise age may influence all aspects of enterprise innovation activities [17] , so we controlled it in our model. 3 R&D investment was used to control for its influence on enterprise innovation performance [87, 88] . It was measured with the natural logarithm of the enterprise's R&D expenditure. 4 The number of R&D employees may affect enterprises' innovation ability, so we controlled it and measured it by the logarithm of the average annual number of R&D employees. 5 Financial leverage, which means the total debt divided by total assets for an enterprise, may influence the ability of the enterprise to fund innovation, so we controlled it in our model. 6 A government's subsidy policy stimulates innovation activities [3] , so we controlled it in the regression model. Government subsidy was measured by the logarithmic value of government subsidies for the enterprise's scientific and technological activities. 7 Enterprise profits may have an impact on R&D activities as they may provide financial support. Therefore, we controlled it by using the logarithmic value of the enterprise's after-tax profits to measure it. 8 Industrial and regional fixed effects were also controlled with a series of dummy variables of the two-digit industry and the province.
Methodology
We used the following regression model to identify the U-shape relationship between R&D internationalization and green innovation, denoting green innovation by Green_I it , R&D internationalization by R&D_I it , R&D internationalization square by R&D_I 2 it , and the vector of other controls by X. Just as some of the empirical results below demonstrate, the parameter estimates are generally more precise with second-hand objective data.
To test Hypotheses 2 and 3, we used the same model as the one used to test Hypothesis 1. However, we modified the specification of the conditional mean to allow interaction between competition and the technology gap. The conditional mean is now defined as
where d m is seen in the variables reflecting motivation or capability of innovation, including state ownership and international experience. R&D_I it * d m is seen in the interactions between R&D internationalization and d m , and R&D_I 2 it * d m is the interactions between R&D internationalization square and d m . X it are control variables for enterprise i at year t. We also controlled industrial and regional fixed effects using a series of dummy variables of the two-digit industry (µ industry ) and provincial (µ province ) dummy variables. ε it denotes a random perturbation term. If state ownership and international experience positively moderate the relationship between R&D internationalization and green innovation, as implied by Hypotheses 2 and 3, then we would expect β 3 > 0 or β 4 > 0.
However, a few important identification issues need to be noted. First, if both green innovation and R&D internationalization are related to opportunities or other variables that change across the industry, we may overestimate the relationship between green innovation and R&D internationalization. For example, suppose that there is no causal relation between R&D internationalization and green innovation, but both are regulated by the government for a special industry. In this way, a spurious positive relationship between the two may be estimated, although in reality there is no causal relationship between them. Thus, industry fixed effects were adopted to overcome this problem.
Second, there is a heterogeneity of openness, policy, and resources for different provinces, which causes variation in innovation activity across provinces that may not be due to variation in R&D internationalization. This would lead to overestimation or underestimation of the relationship between green innovation and R&D internationalization. We used province fixed effects to control for this issue.
The third and most important is the problem of endogeneity of R&D internationalization, which may be the major obstacle to empirical research in similar areas [89] . If successful green innovations increase market power and hence stimulate R&D internationalization, the estimates will be biased toward finding a more positive (or less negative) relationship between R&D internationalization and green innovation. Using lagged endogenous variables and instrument variables (IV) are two widely used methods to address the issue of the endogeneity caused by causality running both ways. Considering that our sample is short panel data (three years) and the lag term will lose one year's sample, an instrumental variable approach needed to be employed. Following Aiello [90] and Wooldridge [91] , a fitted value of R&D internationalization decision-making was used as an instrument for R&D internationalization: First, we adopted the probit model to quantify R&D internationalization choice (when the R&D internationalization expenditure or overseas R&D institutions are greater than 0, the value is 1; otherwise, the value is 0). Second, following former research, we calculated the fitted value of R&D internationalization decision-making with the probit model and used the fitted value as an instrumental variable of R&D internationalization. This may help solve endogenous problems. For example, in Aiello's study of R&D spillover effect and output performance [90] , the fitted value of the probit model of R&D choice was used as the instrument of R&D input. In our study, the reason for taking the fitted value of R&D internationalization decision-making as an instrumental variable was: First, since R&D internationalization is the result of an enterprise's choice, calculating the fitted value of R&D internationalization decision-making with the probit model is more convincing. Second, the fitted value of R&D internationalization is highly correlated with the real R&D internationalization expenditure of enterprises, which satisfies the basic requirement that instrumental variables must be related to endogenous variables. In the meantime, the explanatory variables of the probit model for R&D internationalization decision-making are exogenous variables. Therefore, the fitted value is exogenous variables, which also satisfies the assumption that instrumental variables are irrelevant with regard to error.
With the panel data of Chinese REs and EEs, the probit model was used to fit the decision-making of R&D internationalization. D means the decision-making of R&D internationalization, defining 0-1 variable as Equation (3):
Equation (4) is the model-of-choice for determining whether or not REs and EEs implement R&D internationalization. From Equation (4), X it represents the explanatory and controlled variables, ω i represents the heterogeneity of industries, p i reflects the heterogeneity of provinces, and ε it represents the error term and obeys independent and identically distribution (i.i.d.). Table 2 provides descriptive statistics for all variables. Standard deviations of R&D internationalization, state ownership, and international experience show enough variation, which is helpful in identifying the relationship of interest. The correlation coefficient of each variable is less than Sustainability 2019, 11, 7225 9 of 18 0.8, which suggests that variables can be effectively discriminated from each other. In addition, the correlation coefficient between R&D internationalization and innovation is positive (r = 0.205, p < 0.05). Table 3 reports the estimation results of the probit model of R&D internationalization decision-making. The result shows that the decision-making involved in R&D internationalization is significantly negatively correlated with financial leverage. This means that with the increase of financial leverage, fewer funds will be used for R&D investment. The result also shows that government subsidy is positively correlated, which is mainly due to the requirement that government subsidy should stimulate an enterprise's R&D activities [3] . In addition, with the increase of enterprise size, international experience, R&D expenditure, and number of R&D employees, enterprises have a high innovation performance. This may be due to these factors increasing the innovation ability of the enterprises. According to the correlation analysis, the fitted value of R&D internationalization decision-making based on the probit model significantly correlated with the actual R&D internationalization (r = 0.363, p < 0.001). 
Empirical Analysis and Results
Probit Model Estimation of R&D Internationalization Decision-Making
Test of Hypotheses
We used two-stage least squares (2SLS) regression, which is the most common approach of instrument variable (IV), to test our hypotheses [81] . In stage one, we regressed R&D internationalization on all the control variables and the IV (fitted R&D internationalization choice) and predicted the value of R&D internationalization ( R&D _I). Then we replaced R&D internationalization with its predicted value R&D _I in the regression of stage two. The first step of IV regression shows a positive relationship (γ = 11.611, p < 0.01) between IV and R&D internationalization. The Cragg-Donald Wald F statistic is 148.202, indicating our IV is valid and strong (see M1 in Table 4 ). Table 4 . Results of regression analysis on green innovation.
Variables
Step 1
Step 2: OLS + IV
EV Dependent Variable
RD_I Green_Innovation
M1 M2 M3 M4 M5
Fitted_choice_RDI 11.611 *** (0.000) State_ownership −0.009 −0.008 −0.085 *** 0.280 −0.090 *** (0.520) (0.609) (0.000) (0.178) (0.000) International_experience −0.084 *** 0.073 *** 1.138 *** 1.058 *** 0.542 * (0.000) (0.000) (0.000) (0.000) (0.096) Enterprise_size −0.009 * −0.023 *** 0.354 *** 0.323 *** 0.361 *** (0.073) (0.000) (0.000) (0.000) (0.000) Age −0.001 ** −0.003 *** −0.023 *** −0.021 *** −0.023 *** (0.021) (0.000) (0.000) (0.000) (0.000) ln_RD_internal −0.015 *** 0.089 *** 1.764 *** 1.631 *** 1.795 *** (0.001) (0.000) (0.000) (0.000) (0.000) RD_employees −0.022 *** 0.368 *** 0.823 *** 0.787 *** 0.832 *** (0.000) (0.000) (0.000) (0.000) (0.000) Financial_leverage 0.055 *** −0.057 *** −1.454 *** −1.345 *** −1.484 *** (0.002) (0.003) (0.000) (0.000) (0.000) Government_subsidy −0.014 *** 0.056 *** −0.186 *** −0.167 *** −0.191 *** (0.000) (0.000) (0.000) (0.000) (0.000) ln_total_profit 0.000 0.010 *** 0.035 *** 0.033 *** 0.036 *** (0.872) (0.000) (0.000) (0.000) (0.000) R&D _I −3.082 *** −2.804 *** −3.175 *** (0.000) (0.000) (0.000) R&D _I 2 0.002 −0.001 0.006 ** (0.341) (0.625) (0.024) To confirm our argument in Hypothesis 1, the variable of the predicted value of R&D internationalization ( R&D _I) and its squared term ( R&D _I 2 ) in our regression model were first added to test their effects on enterprise green innovation performance. As illustrated in Model 3 from Table 4 , the result revealed a negative linear effect of R&D internationalization intensity (M3: γ R&D_I = −3.082, p < 0.01 and γ R&D_I 2 = 0.002, p > 0.1), which does not support the U-shaped relationship in Hypothesis 1.
Next, we analyzed the moderating effects of state ownership and international experience on the relationship between R&D internationalization and innovation performance. Specifically, the interactions of state ownership with R&D internationalization were incorporated in Model 4. We then found the interaction was negatively related to green innovation (M4: γ R&D_I_STATE = −0.378, p < 0.01), which means that state-ownership negatively moderated the relationship of R&D internationalization on innovation performance. The result supports Hypothesis 2. Likewise, the interactions of international experience with R&D internationalization were incorporated in Model 5, where we found the interaction was positively related to norm internalization (M5: γ R&D_I_experience = −0.478, p < 0.01), suggesting that an enterprise's international experience positively moderated the relationship of R&D internationalization on innovation performance, supporting Hypothesis 3.
In addition, we followed the procedure recommended by Aiken and West [92] . According to two levels of moderating variable-that is, one standard deviation above and below the mean-we plotted the relationship between R&D internationalization and innovation to visually interpret the pattern of the moderating effect of state-ownership and international experience. As illustrated in Figure 2 , the predicted negative relationship between R&D internationalization and innovation is more negative for state-owned enterprises. Figure 3 illustrates that the predicted negative relationship between R&D internationalization and innovation is more negative for enterprises with low international experience.
plotted the relationship between R&D internationalization and innovation to visually interpret the pattern of the moderating effect of state-ownership and international experience. As illustrated in Figure 2 , the predicted negative relationship between R&D internationalization and innovation is more negative for state-owned enterprises. Figure 3 illustrates that the predicted negative relationship between R&D internationalization and innovation is more negative for enterprises with low international experience. 
Discussion, Contribution, and Implications
Discussion
This paper represents one of the first attempts to uncover how R&D internationalization affects green innovation from emerging economies. As distinct from previous literature using data collected by questionnaire, we mainly used second-hand big data, which helped us to solve the problem of endogeneity. Our empirical analysis found a negative linear relationship between R&D internationalization and green innovation, which suggests that the benefits of cross-national integration as it happens in reality generally is not large enough to overcome the costs of acquiring, transferring, and integrating this knowledge through cross-nationally dispersed R&D facilities for REs and EEs from emerging economies. This result is different from earlier conclusions of positivelinear relationships [2] , U-shaped relationships [25] , and S-shaped relationships [17] between R&D internationalization and innovation. This may be due to REs and EEs having a lack of motivation for green innovation in the areas of energy efficiency and environmental protection, which have obvious qualities of externalities and characteristic public goods, such that other enterprises or social members could benefit freely from the innovation of REs and EEs (e.g., cleaner air and water), while REs and EEs could not get all the benefits of innovation; or it may indicate that the technology and knowledge acquired abroad is not useful for REs and EEs in their home countries, which face different pollution, environmental protection, and resource problems from the host countries.
From the perspective of KBT, which suggests that enterprises' knowledge stock and external knowledge acquisition and integration are contingency factors, these results are consistent. They show that state-owned enterprises or enterprises with international experience would have a higher 
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This paper represents one of the first attempts to uncover how R&D internationalization affects green innovation from emerging economies. As distinct from previous literature using data collected by questionnaire, we mainly used second-hand big data, which helped us to solve the problem of endogeneity. Our empirical analysis found a negative linear relationship between R&D internationalization and green innovation, which suggests that the benefits of cross-national integration as it happens in reality generally is not large enough to overcome the costs of acquiring, transferring, and integrating this knowledge through cross-nationally dispersed R&D facilities for REs and EEs from emerging economies. This result is different from earlier conclusions of positive-linear relationships [2] , U-shaped relationships [25] , and S-shaped relationships [17] between R&D internationalization and innovation. This may be due to REs and EEs having a lack of motivation for green innovation in the areas of energy efficiency and environmental protection, which have obvious qualities of externalities and characteristic public goods, such that other enterprises or social members could benefit freely from the innovation of REs and EEs (e.g., cleaner air and water), while REs and EEs could not get all the benefits of innovation; or it may indicate that the technology and knowledge acquired abroad is not useful for REs and EEs in their home countries, which face different pollution, environmental protection, and resource problems from the host countries.
From the perspective of KBT, which suggests that enterprises' knowledge stock and external knowledge acquisition and integration are contingency factors, these results are consistent. They show that state-owned enterprises or enterprises with international experience would have a higher knowledge stock or higher knowledge iteration capability than non-state-owned enterprises or enterprises without international experience. Consistent with previous research findings [25] , we found that REs and EEs with international experience provide green innovations of significantly greater value than enterprises without international experience. In addition, we also found a negative moderation effect of state-ownership. This result is different from earlier conclusions that the state-owned organizations have the responsibility to intervene to compensate for misalignment caused by positive externalities, and ultimately have a greater green innovation than private enterprises [36] . This may be due to REs and EEs state-owned enterprises' inefficient knowledge acquisition and iteration caused by stricter regulation by foreign governments. If a state-owned enterprise overcomes those deficiencies via a new R&D internationalization path, such as distribution of the R&D of private enterprises through a backdoor route and introduction of global R&D talents, the negative average effect of R&D internationalization on innovations of REs and EEs from emerging economies may be weakened-and possibly even get reversed. The conclusions echo the suggestion that state-owned enterprises are highly constrained by the government [60] and are inefficient operations [54] , whereas experienced enterprises are better equipped to deal with the liability of foreignness and the complexities of international management [34, 35] .
Contribution to Theory
From a theoretical standpoint, research on the determinants of green innovations has mainly focused on environmental-level factors (e.g., public policy, stakeholder impacts, and market demands) [21] . Instead, we narrowed the attention on knowledge acquiring, which is also a critical driver of green innovation performance [13] . More in detail, the need to rely on international distributed R&D to develop green innovations of a higher value has been widely debated. Despite this, very few studies have delved into R&D internationalization leading to more green innovations [21] . Therefore, by unveiling that R&D internationalization affects green innovation value, we may contend that our understanding of this issue has been moved one step further. Indeed, this paper represents one of the few attempts to analyze how to choose R&D nationalization strategy, in terms of enterprise types, to achieve better green innovation performance.
Specifically, to the best of our knowledge, the role of an enterprise's heterogeneity has never been examined, nor the new set of studies that lies at the intersection of R&D nationalization and green innovation theory. Our study is a beneficial supplement in this research area from the perspective of knowledge base theory, which allows us to consider state ownership or a firm's international experience as contingency factors that might influence the relationship between R&D internationalization and green innovation. That is, we have expanded the use of knowledge as a theoretical lens to articulate its linkage to R&D nationalization strategy aimed at creating green innovations.
Broadly speaking, our findings also add to the more general research about R&D internationalization and their impact on innovation output. Prior studies have examined the influence of R&D nationalization on innovation, and found positive-linear relationships [2] , U-shaped relationships [25] , and S-shaped relationships [17] . However, this study provided opposing results, in that negative effects were revealed. These contrasting effects may be symptomatic of inadequate consideration of endogenous problems. As distinct from previous literature using data collected by questionnaire, we mainly used second-hand big data, which helped us to overcome issues of endogeneity.
Implications
From a practical standpoint, our results have implications for business strategy and policy decisions because we provide more detailed directions to managers and policymakers in respect to the peculiarities of R&D internationalization aimed at developing green innovations. That is, REs and EEs from emerging economies should reconstruct their green innovation strategies. Instead of decentralizing R&D activities by reaching out to the international market, REs and EEs should pay more attention to setting up R&D branches in their home countries and making good use of knowledge and other R&D resources that already exist in their internal environments. Decentralized R&D activities around the world are a complicated and challenging situation for managers of REs and EEs, whose talents and corporate efforts may be more effectively used closer to home. Moreover, our findings show a positive moderation effect of international experience. Therefore, REs and EEs, which have to conduct internationalized R&D to gain key technology or resources, should hire managers from, or cooperate with, enterprises with rich international experience. This could help to overcome the liability of foreignness and the complexities of international management [93] . In addition, we highlight that state-owned enterprises may face stricter regulation by foreign governments that limit the ability of knowledge acquisition and iteration and hinder greener innovation. This can guide policy makers enterprise selection in the process of pushing Chinese enterprises to establish transnational R&D network collaborations. Eventually, state-owned REs and EEs have to overcome deficiencies caused by restrictive foreign regulations via new R&D internationalization paths, such as acquiring the distributed R&D of private enterprises via a backdoor method and the introduction of global R&D talents.
Limitations and Future Research
While we believe that our study is an important contribution to understanding the association of R&D internationalization and green innovation of REs and EEs, it also has some limitations. First, R&D internationalization has two dimensions [25] : intensity and diversity. This study just tested R&D internationalization in terms of intensity; its diversity needs to be further examined [88] . Second, this study did not consider the quality of green innovation; it just evaluated R&D internationalization in terms of patent numbers for REs and EEs. Future studies could more closely examine the effect of R&D internationalization on the quality of green innovation, which can be measured by the number of inventions or the number of forward citations [94] . Third, data limitations also prevented us from exploring why R&D internationalization has a negative effect on green innovation for REs and EEs. Future studies could extend the current research by testing the influence of various mechanisms of R&D internationalization on REs' and EEs' innovation through more in-depth study of individual firms. Fourth, we just considered the moderating effect of state ownership and international experience. Future studies could continue our research by examining other contingency factors that might influence REs' and EEs' R&D internationalization and its impact on innovation performance. Finally, this research also suffers from the limitations associated with single-country analysis. In the future, researchers could extend this study to other emerging countries, which would provide further insights for policy makers and enterprise managers interested in this issue. 
